Introduction
Mössbauer studies of hexacoordinate complexes of the type [Fe(CN)5X] n -have been of considerable interest during last two decades [1, 2] . In these studies main emphasis has been to know the extent of deformation in octahedral symmetry and the sign of electric field gradient (EFG). Also the effect of jr-bonding ligands (e.g. when X is CO, NO, CN etc.) on back donation by central iron atom has been widely investigated [2] [3] [4] . Recently Aymonino and co-workers [5] [6] [7] have shown the effect of substitution of some amines on the Mössbauer parameters. However, no systematic studies have been done to see the effect of the size of the substituting ligand.
We have studied Mössbauer spectra of several monosubstituted pentacyanoferrates(II), Na3[Fe(CN)5X] • KH20 (where X = NH3, CH3NH2, C2H5NH2, C3H7NH2, C4H9NH2, C6H5CH2NH2 and C5H5N) to investigate the nature of the substituting ligand X, depending on its ^-accepting strength and its effect on various Mössbauer parameters. Our main objective was to study the effect of steric hindrance as more and more bulky groups are substituted on the total symmetry of the complex. It has been found that the two parameters, isomer shift (<5) and quadrupole splitting (A EQ) do not change significantly.
Experimental
Mössbauer spectra were obtained using a conventional constant velocity mechanical drive reported earlier [8, 9] in conjunction with a 57 Co source (~1.5mC) in Pd matrix. The source was kept stationary. The proportional counter used for detecting 14.4 keV y-rays was assembled in this laboratory [10] .
Complexes were prepared following the procedure of Williams [11] and Kenny et al. [12] using sodium nitroprusside and respective amines as starting materials. All compounds were of high purity grade. The purity of complexes was checked by analyzing them for C, H, N and Fe as given in Table I . Iron was determined gravimetrically while C, H and N were estimated through the Microanalytical Services of the Department. As far as possible, fresh compounds were used for recording the spectra. Infrared spectra, in KBr phase, were recorded using Perkin Elmer 137 spectrophotometer. The characteristic CN and Fe-C stretching and Fe-CN bending frequencies were found to agree well with those reported in the literature [7, 13] . This further proved as an additional check on the purity of compounds.
Results and Discussion
All the compounds studied gave two-line spectra showing definite quadrupole splitting in each case. A representative spectrum for Na3[Fe(CN)5CH3NH2] • 3H20 is shown in Fig. 1 . Various Mössbauer parameters derived from these spectra are given in Table II [7, 14] .
In hexacyanoferrate(II) derivatives if one of the cyano groups is substituted by some other ligand, monosubstituted pentacyanoferrates are obtained. These are low spin, octahedral complexes with electronic configuration t2g 6 . The isomer shift (d) value is greatly affected by the relative jr-bond strength of the substituting ligand. However, if the substituting ligand is only er-bonding as in the present case, back donation is completely stopped [15] causing an increase in <3-value. Thus a mere change in the size of the substituting amines having essentially the same basic structure do not cause any change in the isomer shift values. It was expected that pyridine might help in back donation due to conjugation but it seems to cause an insignificant effect on the isomer shift value indicating almost no ^-acceptor character for pyridine in Na3[Fe(CN)5C5H5N] • 3 H20. It may be due to symmetry considerations of the Ti-orbitals involved in back donation.
All compounds show large quadrupole splitting (A EQ) indicating distortion in octahedral symmetry. Since all the six 3d-electrons form a closed shell, no quadrupole splitting is expected due to valence contribution. However, due to substitution, sixth amino ligand causes a distortion in octahedral geometry. Therefore, all the quadrupole splitting is mainly due to ligand contribution although a small electronic contribution may be expected due to further lifting of degeneracy in t2g level as confirmed by Manoharan and Gray [4] in the case of sodium nitroprusside. When NH3 is further replaced b} 7 heavier alkyl (i.e. methyl, ethyl, w-propyl, w-butyl and benzyl) amines, A EQ increases slightly but not These observations, viz. almost similar values of <5 and A EQ for various substituted amines in these complexes are in accordance with the observations of Ballhausen and Gray [16] who have pointed out that in complexes of the type ML5X, the various properties of the complexes are governed by ligand X or L depending on whether the ^-orbital energies of X or L more closely approximate the metal cbr energies. As mentioned earlier, in all the complexes studied in this work, there could be n bonding only between the Fe and five CN ligands and not between Fe and RNH2. A change in the size of amines, therefore, does not show any significant change in D and A EQ values.
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